We present initial results on some of the properties of open clusters NGC 6791 and NGC 6819 derived from asteroseismic data obtained by NASA's Kepler mission. In addition to estimating the mass, radius and log g of stars on the red-giant branch of these clusters, we estimate the distance to the clusters and their ages. Our model-independent estimate of the distance modulus of NGC 6791 is (m − M ) 0 = 13.11 ± 0.06. We find (m − M ) 0 = 11.85 ± 0.05 for NGC 6819. The average mass of stars on the red-giant branch of NGC 6791 is 1.20 ± 0.01M ⊙ , while that of NGC 6819 is 1.68 ± 0.03M ⊙ . It should be noted that we do not have data that cover the entire red-giant branch and the actual mass will be somewhat lower. We have determined model-dependent estimates of ages of these clusters. We find ages between 6.8 and 8.6 Gyr for NGC 6791, however, most sets of models give ages around 7Gyr. We obtain ages between 2 and 2.4 Gyr for NGC 6819.
Oscillations in red giant stars in the field have been studied with Kepler , Kallinger et al. 2010b ) The first 34 days of science data from NASA's Kepler mission (Borucki et al. 2010) had shown that oscillations of red-giant stars in the clusters can also be detected (Stello et al. 2010a ). Kepler has been continuously observing stars in NGC 6819 and NGC 6791 for more than a year. In this Letter we present results of asteroseismic analyses of red-giant stars in NGC 6791 and NGC 6819 to determine some basic properties of these clusters. In particular, we derive model-independent estimates of the distance moduli of these clusters, as well as the average mass of the stars on the red-giant branch. We also derive estimates of ages of these stars. We use Kepler observations made between May 2009 and December 2009 (i.e Q1-Q3 data) for this work.
The stars in these clusters, particularly those in NGC 6791, are faint and currently available Kepler data allow us to extract basic asteroseismic parameters of only the bright red-giant branch and helium core burning redclump stars. Although red-giant stars have relatively large uncertainties in asteroseismically determined properties, the uncertainties are still small enough to make such an analysis viable. The fact that all cluster stars can be assumed to have the same distance and age increases the precision of our results.
DATA AND ANALYSIS
We studied 34 stars in NGC 6791 and 21 stars in NGC 6819. Only confirmed members were selected (see Stello et al 2010a,b) . The stars studied in this work are shown in Figure 1 .
Note that although oscillation characteristics have been detected and measured in red-clump stars of both clusters, we do not use them in this study for reasons explained later. Since red-giant oscillations are slow, Kepler long-cadence observations (∆t ≃ 30 minutes; Jenkins et al. 2010 ) are adequate for our work. The time series for each star was analyzed by five different pipelines: SYD (Huber et al. 2009 ), COR (Mosser & Appourchaux 2009 ), CAN (Kallinger et al. 2010a ), A2Z (Mathur et al. 2010 ) and OCT (Hekker et al. 2010) . A comparison of these pipelines can be found in Hekker et al. (2011a) . We use two asteroseismic parameters in this study: the so-called large frequency separation, ∆ν, and the frequency of maximum power ν max . Each pipeline produced estimates of these parameters. For each cluster we adopted the results from the pipeline that consistently gave the closest result to the average of the results obtained by all pipelines. The uncertainties in ∆ν and ν max returned by the pipeline were increased to reflect the variation of ∆ν and ν max values returned by the different pipelines. We used those stars for which all pipelines returned a result. Details of the data preparation and analysis can be found in Hekker et al. (2011b) .
The large separation ∆ν depends on the mean density of a star (Christensen-Dalsgaard 1988) :
The scaling holds to within 3% over most of the HR diagram (Stello et al. 2009a ). The frequency of maximum power in the oscillations power spectrum, ν max , is related to the acoustic cut-off frequency of a star (e.g., see Kjeldsen & Bedding 1995; Bedding & Kjeldsen 2003; Chaplin et al. 2008 ) and scales as
Data from CoRoT have verified this scaling (Mosser et al. 2010) . Thus if ∆ν, ν max and T eff are known, Equations (1) and (2) represent two equations in two unknowns (M and R) and can be solved to obtain M , R and g. However, Equations (1) and (2) are not constrained by the equations of stellar structure and assume that all values of T eff are possible for a star of a given mass and radius resulting in unrealistically large uncertainties in the derived mass and radius. We overcame this by using so-called "grid-based" methods, where the characteristics of stars are determined by searching among the models to get a "best fit" for a given observed set of ∆ν, ν max , T eff , and [Fe/H]. Gai et al. (2011) have shown that grid-based seismology produces model-independent results for R and log g; there are small biases in M that can be minimized if metallicity is known, and that the increased precision is worth the small model-dependence in mass.
In this work we used three different implementations of grid-based methods -the Yale-Birmingham (YB) pipeline Gai et al. 2011 ), a slightly modified version of the RADIUS pipeline of Stello (2009b) and the Seismic Fundamental Parameter (SFP) pipeline of Kallinger et al. (2010b) . YB was used with four different sets of models. One set, described by Gai et al. (2011) , was based on YREC (Demarque et al. 2008) . The other sets were those of Dotter et al. (2008) , Marigo et al. (2008) and models from the Yonsei-Yale (YY) isochrones (Demarque et al. 2004 ). Additionally, a set of YREC models with Y = 0.30 was also used to analyze NGC 6791 data because of suggestions that the helium abundance of NGC 6791 is high (Demarque et al. 1992; Brogaard et al. 2011) . The RADIUS pipeline uses models described by Stello et al. (2009b) that were constructed with the ASTEC code (Christensen-Dalsgaard et al. 2008) . The SFP pipeline is based on the BASTI models (Pietrinferniet al. 2004 ). The different model grids use different physics inputs. While the YREC and Dotter et al. models include gravitational settling and diffusion of helium and heavy elements, YY models only include diffusion of helium. The BASTI models, the Marigo et al. models and the Stello et al. models do not incorporate settling and diffusion of elements at all. Nuclear reaction rates and equations of state used to construct the models are different too. The mixing length parameter for models in each grid was calibrated to a standard solar model constructed using the corresponding stellar evolution code and it differs somewhat from grid to grid because of differences in the physics used. Equations (1) and (2) were used to calculate ∆ν and ν max for the models in all grids. Since the ASTEC and YY grids do not include core-helium burning red-clump stars, we restricted our study to stars that are not likely to be in the core-helium burning phase.
Effective temperatures for stars in the two clusters were derived using the color-temperature calibrations of Ramirez & Melendez (2005) . All targets are sufficiently bright to have JHK photometry from 2MASS (Skrutskie et al. 2006) , allowing us to determine the temperatures based on the (V − K) colors. We used V estimates of Stetson et al. (2003) for NGC 6791 targets and Hole et al. (2009) for NGC 6819 targets. Brogaard et al. (2011) estimated the reddening towards NGC 6791 to be E(B − V ) = 0.16 ± 0.02 and that is the value adopted by us. We adopted a value of E(B − V ) = 0.15 (Bragaglia et al. 2001) for NGC 6819. The uncertainty in each temperature estimate is believed to be about 100K, and arises from uncertainties in photometry, reddening, as well as uncertainty in the color-temperature relation-ship.
We adopted a metallicity of [Fe/H]= +0.29 for NGC 6791 (Brogaard et al. 2011 ) and +0.09 for NGC 6819 (Bragaglia et al. 2001) . We have assumed uncertainties of 0.1 dex, which is somewhat larger than the internal errors claimed by each group.
RESULTS AND DISCUSSION
For each cluster we first present estimates of stellar properties that are nearly model independent, before looking at the question of age estimates which are known to be model-dependent. As in the case of the basic seismic inputs ∆ν and ν max , we only use the results of one of the pipeline-grid combination for all parameters except age. The selected pipeline-grid combination was the one that produced results that were consistently the closest to the average of the results obtained from all pipelines and grids of models. For each parameter of each star, the spread in results obtained from the different pipelines and grids were added in quadrature to the formal uncertainty obtained from the selected pipelinegrid combination. The basic data for both clusters are listed in Table 1 .
NGC 6791
Results on temperature, radius, mass, log g, and distance modulus (DM) for the stars in NGC 6791 are shown in Figure 2 (a-d). The results are also listed in Table 1 . The results are derived with the adopted value of metallicity ([Fe/H]=+0.29) and reddening (E(B − V ) = 0.16).
The stars in the sample cover a temperature range of approximately 4000 to 4600K. The radii of the stars increase almost monotonically from about 6R ⊙ at the highest temperatures to about 24R ⊙ at the lowest temperatures. This trend is completely consistent with what we expect from standard red-giant models. Although asteroseismic radius estimates of giants have large uncertainties (compared to other stars), we can still get radii to a precision of about 5% for all but six stars. Of the rest, five have precisions better to 8% and one star has a ∼ 12% uncertainty. The large uncertainty in this case is a reflection of the spread in the results obtained by different pipelines; we need more data to resolve this.
Within uncertainties, all the stars have roughly equal masses. The formal averaged-mass for the stretch of the RGB branch for which we have data is 1.20 ± 0.01M ⊙ . The uncertainty on the individual masses are larger, though generally less than 10%.
Better estimates of masses will be possible once we model the detailed oscillation spectrum of each star. The data available so far does not yet allow us to do that.
We obtain precise results for log g -with uncertainties less than 1% for most stars. Given that spectroscopic estimates of log g for giants is uncertain, asteroseismology gives us an alternative method of determining this quantity. Since log g estimates are required to determine stellar temperatures from spectra, this should enable us to obtain better temperature estimates of these stars.
NGC 6791 has been an object of repeated investigations ever since the first in-depth study by Kinman (1965) . There have been many estimates of the distance to this cluster. Kinman (1965) found that (m − M ) 0 = 13.55 mag. Since then different studies have resulted in a wide range of values for the DM that span the range of 12.6 mag (Anthony-Twarog & Twarog 1985) to 13.6 mag (Harris & Canterna 1981) . Discussions of this can be found in Stetson et al. (2003) and Carraro et al. (2006) . Our model-independent estimates of radius, along with temperature estimates, allow us to determine the DM of the stars in the cluster. Better results are obtained if, instead of calculating luminosity explicitly from radius and T eff , we again do a grid search to determine luminosity, or the absolute visual magnitude directly. Most of the grids include M V calculated from L using a variety of color-conversions. Where M V was not available in the grid, the luminosity was converted to M V using the color-table of Lejeune et al. (1997) .
The DMs of our sample of NGC 6791 stars are shown in Figure 2 (e). Also shown is the DM obtained assuming that all stars are at the same distance. Using an extinction of A V = 3.1E(B − V ) we obtain (m − M ) 0 = 13.11 ± 0.06 for NGC 6791 assuming [Fe/H]=+0.29. There is a small dependence of the DM on the adopted value of E(B − V ) and metallicity mainly through differences in temperature estimates and that can be seen in Table 2 . All estimates of the DM are very similar and the adopted value of E(B − V ) does not change the DM drastically. Much of the older literature on NGC 6791 finds/adopts E(B − V ) ≃ 0.1 which is smaller than our adopted value of E(B − V ) = 0.16.
NGC 6819
Results for NGC 6819 are shown in Figure 2 (e-h) and also listed in Table 1 . The stars in our sample cover a temperature range of 4450K to 4850K. The radii of the stars range from 6 to 17 R ⊙ and with precisions to better than 5% for all but 3 stars, and better than 6% for all except one star. The average mass of these stars is 1.68± 0.03M ⊙ . The uncertainty on individual mass estimates is less than 10% in most cases. The higher mass of these stars compared to those of NGC 6791 is indicative of a lower age for this cluster. Again the uncertainty in log g is less than 1% in most cases.
The extinction-corrected DM for this cluster, when we assume [Fe/H]=+0.09 and E(B − V ) = 0.15, is (m − M ) 0 = 11.85 ± 0.05. The DM, for the same value of metallicity is 11.87 for E(B − V ) = 0.10 and 11.83 for E(B − V ) = 0.20. The E(B − V ) ranges were selected from values used in literature about this cluster. If we assume the same reddening but [Fe/H]=−0.10 then we obtain (m − M ) 0 = 11.91. Thus, as with NGC 6791, we can obtain precise values of the DM even in the presence of some of the uncertainties in reddening. Changing metallicity by larger than the assumed uncertainty does change the obtained value, but not by much. The E(B − V ) and [Fe/H]-dependence can be seen in Table 2 .
The DM values we have derived are somewhat smaller than those discussed in literature in the context of isochrone-fitting. Kalirai & Tosi (2004) 
Ages
The two easily observed asteroseismic quantities, ∆ν and ν max , do not have a direct dependence on age. Age estimates using these two quantities thus rely on models. For individual stars, the grid method gives large We show the results for radius (panels a and e), mass (panels b and f), log g (panels c and g) and extinction corrected distance modulus (panels d and h) for the individual stars. The distance modulus to the cluster has also been determined by adopting the prior that all stars have to have the same distance modulus. The results are shown as the solid horizontal line. The dashed line shows the 1σ limits of the random error and the dotted lines show the result when the systematic error caused by metallicity and reddening are added to the random error. A simple average of the DMs of individual stars gives a similar result, however, the uncertainties in the mean are somewhat larger than the 1σ limit shown by the dashed lines.
uncertainties, around 25% for most, but even larger for some. However, it can be shown that applying an equalage prior to all stars in a given cluster allows ages to be determined quite precisely (Gai et al. 2010) . Unlike the case of isochrone fitting, we can derive the age of the cluster without turn-off stars and the estimates are independent of distance. Dependence on reddening comes through temperature calibrations. Of the three pipelines used, at the moment only YB allows the use of the prior of identical ages and hence only those results are discussed. Figure 3 shows the ages of the individual stars in the two clusters as obtained with YY models. Also shown is the age determined when the prior of identical age is applied. As is clear, the uncertainties for individual stars is much larger than uncertainties for the cluster as a whole.
As expected from previous studies, our results show that NGC 6791 is considerably older than NGC 6819. For the assumed metallicity of [Fe/H]=+0.29, we obtain fairly consistent results from all the model grids used. The highest age obtained is 8.6±0.5Gyr for YREC models, though the YREC models with the high helium abundance gives 7.3 +0.7 −0.4 Gyr. We obtain 8.0 +0.8 −0.6 Gyr using YY, and 7.2 +0.8 −0.4 using Dotter et al. models. Marigo et al. (2008) models give a lower age -6.8 ± 0.4Gyr. The difference between the models lie in the helium abundance used as well as in the mixing length parameter used and details of core overshoot. For any given grid of models, changing the metallicity changes the estimated age, but by far the larger change occurs when the assumed reddening is changed since that changes the estimated temperatures. Table 2 lists the age estimates using YY models for different values of E(B − V ) and [Fe/H] . Thus it is crucial to estimate reddening precisely in order to derive a definitive age estimate for this cluster.
Our age estimates for NGC 6791 lie somewhat on the lower side of most isochrone-fitting based estimates. Previous studies give a wide range of ages between 8 and 12 Gyr (e.g. Carraro et al. 1994 Carraro et al. , 2006 Chaboyer et al. 1999 , Carney et al. 2005 . Among the more recent studies are those of Carraro et al. (2006) , who concluded that the age of this cluster should be in the range 7.5-8.5Gyr with preference given to the higher limit. Our estimated ages are, however, consistent with the ageestimate of 7Gyr obtained by Brogaard et al (2011) . This consistency is probably the result of our adopting their value of E(B − V ). Spectroscopic temperature estimates of stars in this cluster are required to resolve this issue. Although our derived age is lower than most, it is not low enough to alleviate the problem that this old metal-rich cluster poses for scenarios of Galactic chemical evolution.
Unlike the case of NGC 6791, our estimates for the age of NGC 6819 agree with those determined through isochrone fitting. We derive ages between 2.1 and 2.5 Gyr. Use of YREC models result in an age estimate of 2.38 +0.21 −0.14 Gyr with Marigo et al. models. As with NGC 6791, the age estimates depend on the adopted value of E(B − V ). The estimated age increases if we decrease the assumed E(B −V ). The estimated age is also sensitive to metallicity and the dependence of age derived from YY models on E(B − V ) and [Fe/H] is listed in Table 2 . Ages in literature vary from 1.8 to 2.5 Gyr (Kalirai & Tosi 2004; Hole et al. 2009 ). We should be able to place much tighter constraints on the age of this cluster when we have data on individual frequencies of subgiants stars in this cluster. The oscillation spectrum of subgiant stars is extremely sensitive to age and modeling the spectra gives more precise, though still somewhat model dependent, age estimates (see e.g., Metcalfe et al. 2010 ).
CONCLUSIONS
Early seismic data from Kepler has allowed us to determine the basic properties of some of the red giants in NGC 6791 and NGC 6819, which in turn has enabled us to determine the distance to those clusters in a model independent manner. The final uncertainties are likely to improve as we get data on more stars, thus these results are just a foretaste of how we can use Kepler data to do high-precision studies of clusters.
Age estimates of the clusters are still somewhat uncertain, and the adopted value of reddening plays a crucial role through its effect on temperature estimates. We have, however, demonstrated that with only a handful of stars it is possible to derive ages of clusters to levels of precision that rival ages obtained through isochrone fitting of the entire color-magnitude diagram of a cluster. This holds promise for future studies of the two sparse clusters, NGC 6811 and NGC 6866, in the Kepler field. For more reliable age determinations, we need better estimates of the effective temperature of cluster stars. It would also help to have independent estimates of the mass of some stars in binary systems, since that would constrain the search space.
The stars in these clusters are still being observed and we should soon have time-series that are long enough for us to be able to extract individual frequencies. Modelling the frequency spectrum of each under the constraint that all stars need to be modeled with the same metallicity and that they should have the same age will provide more stringent constraints on the properties of these clusters. 
